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Impurity effects on MTM in the pedestal Ordering: based on pedestal parameters on DIII-D Perturbed density in slab configuration
O Impurity effects - MTM instability - electron heat transport O DIII-D strong gradient pedestal parameters dominated by MTM O Perturbed distribution function of electron : drift kinetic equation [Xie, POP2023]
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General solution of eigen-equation in the ion region x~p; General solution of eigen-equation in the electron region x~é Dispersion relation of MTM with impurity
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O Eigen-equation of j(k) when k — 0 | = Fperalem 2 70 B 2 5 70, 0 O Eigen function of J(s) for s = x/§ — oo P, “ O Matching f (k) in ion region and J(t) in electron region: - —-[e-”"‘ ﬂ]
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Dispersion relation of MTM with impurity Electron heat transport flux driven by MTM Particle transport flux driven by MTM
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> For MTM, A’ < 0 — &,, 7 > 0, an unstable mode O The net electron heat flux: g, = Q, — Q.r, and effective election heat conductivity: > As f.=-z Lo (2 -3) 2.0 the ion/impurity flux: .= ([ @or [8:(&-yo4) ]| )=rtr -1
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> In high /2, plasma, MTM is stabilized Xei 2xe)) P > TFY can not be compensated, i.e. the ambipolarity is not satisfied intrinsically for

electromagnetic MTM turbulence
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B. on MTM instability pB. on electron heat conductivity Driven parameters: collisionality v,;
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Driven parameters: electron temperature gradient n, Impurity parameters: L,,(a/L,,, = 17.1) 4. Summary
O7. T 2w, !, while y, increase first and then decrease O Besides the type of the impurity, the impurity profile (L,,) can also affect the O Dispersion relation and transport fluxes at DIII-D strong gradient pedestal:
Sem| collisional theory
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